Burnout syndrome is a psychological state resulting from prolonged exposure to job stressors. Because ICUs are characterized by a high level of work-related stress, a factor known to increase the risk of burnout syndrome, we sought to review the available literature on burnout syndrome in ICU healthcare workers.
Introduction
Burnout is a psychological term (concept) for the experience of long-term exhaustion and diminished interest (depersonalization or cynicism), usually in the work context. Burnout is often construed as the result of a period of expending too much effort at work while having too little recovery. Healthcare workers are often prone to burnout. Still, burnout can affect workers of any kind, including students. High stress jobs can lead to more burnout than lower stress work.
Burnout syndrome (BOS) [1] was identified in the early 1970s in human service professionals, most notably healthcare workers [2] . BOS has been described as an inability to cope with emotional stress at work [3] or as excessive use of energy and resources leading to feelings of failure and exhaustion [4] . Clinical symptoms of BOS are nonspecific and include tiredness, headaches, eating problems, insomnia, irritability, emotional instability, and rigidity in relationships with other people. The most well studied measurement of burnout in the literature is the Maslach Burnout Inventory (MBI). Maslach and her colleague Jackson [2] first identified the construct 'burnout' in the 1970s, and developed a measure that weighs the effects of emotional exhaustion, depersonalization (negative or cynical attitudes toward patients), and reduced sense of personal accomplishment. This indicator has become the standard tool for measuring burnout in research on the syndrome. People who experience all three symptoms have the greatest degree of burnout, although emotional exhaustion has been identified as the hallmark of burnout [5, 6] .
Wide variations in the prevalence of BOS in healthcare professionals have been reported across specialties, both in doctors [7] and in nurses [8] . Workplace climate and workload were determinants of BOS [9] . Higher levels of severe BOS, however, were found in oncologists [10] , anaesthesiologists [11] , physicians caring for patients with AIDS [12] , and physicians working in emergency departments [13] .
ICUs are characterized by a high level of work-related stress [14] , a factor known to increase the risk of BOS [15] . High rates of severe BOS were reported in ICU nurses as early as 1987 [16] . BOS is associated with decreased well being among nursing staff members [17] , decreased quality of care [18] [19] [20] , and costs related to absenteeism and high turnover [21] , all of which have particularly devastating consequences in the ICU. Few studies have addressed the prevalence and determinants of BOS in ICUs. A study based on the MBI showed a high rate of BOS among ICU physicians, with determinants related to both patient care and inadequate support [22] . Similarly, studies in ICU nurses indicated that BOS was common and preventive strategies were urgently needed [23, 24] .
In addition, recent ICU studies have highlighted important levels of ICU burden in critical care nurses. Mealer and colleagues [25 ] surveyed 351 ICU and general nurses from three different hospitals and then surveyed 140 ICU nurses. Anxiety and depression were common in both groups. ICU nurses, however, had an increased prevalence of posttraumatic stress disorder (PTSD) symptoms when compared with other general nurses [25 ] . Our study group recently conducted two large longitudinal studies in France [26 ,27 ] . We surveyed 978 intensivists and 2392 critical care nurses. Approximately one-half of the intensivists and one third of the nurses reported a high level of burnout. The determinants of burnout were different in intensivists and nurses.
In this study we will review data from the literature on burnout syndrome in critical care healthcare workers. Our main objective is to emphasize that a significant part of burnout is preventable and that some of the determinants of severe burnout are amenable to preventive strategies.
Defining the burnout syndrome
As stated above, the concept of burnout describes the relationships that people have with their job especially among people working in human services and healthcare [1, 4, 6] . Burnout is a psychological state resulting from prolonged exposure to job stressors. According to Maslach and colleagues [2] , this syndrome is specific to the work context in contrast with depression which concerns professional and private life. BOS has three dimensions: emotional exhaustion, depersonalization (or cynicism) and a sense of low personal accomplishment (Fig. 1 ) [6] . Emotional exhaustion is the key component of BOS. The symptoms of burnout are nonspecific and include irritability, emotional instability, rigidity in relationships with colleagues and organic complaints such as eating problems, tiredness or sleep disorders.
The MBI is a 22-item questionnaire developed by Maslach et al. [6] for measuring the severity of burnout. The inventory asks respondents to indicate on a sevenpoint Likert scale the frequency with which they experience certain feelings related to their job. Maslach characterizes three levels of burnout: low, moderate and high. The MBI evaluates the three domains of the BOS by independent subscales. It is the most widely employed measure and has high reliability and validity. According to the studies, burnout is defined by a high score of depersonalization subscale or a high score of emotional exhaustion subscale [18] or a high total score [26 ,27 ] .
Burnout occurs primarily in care professions including physicians [28, 29] , nurses [30, 31] or educators. Over the past 20 years, several studies reported a high prevalence rate of burnout in healthcare professionals, both in doctors and in nurses. In a survey of psychiatric nurses, 42% of respondents exhibited a high level of emotional exhaustion [31] . Burnout is frequent among physicians with rates ranging from 25 to 60% [28, [32] [33] [34] [35] [36] , depending on the working conditions and medical specialty [7, 29] . Studies of burnout in practicing physicians have shown that burnout can develop at any stage in the career of a physician [28, 32] . In a study focused on internal medicine residents, 76% of respondents met a high level of BOS [18] . Determinants of burnout consist of job characteristics, demographic variables (sex, age) and personality traits. Many aspects of professional practice have changed for both doctors and nurses and include lack of autonomy, decreased resources and the requirement of a high level of competence and technical support [14] . Workload, stressful work environments like intensive care units [14, 37] , severity of illness [38] and conflicts with coworkers or with patients, may be risk factors for BOS [26 ,27 ] .
Burnout among intensivists
The first study to evaluate ICU physicians included 253 members of the Section of Internal Medicine of the Society of Critical Care Medicine [22] . The authors [22] reported high emotional exhaustion and depersonalization MBI subscale scores, and a decreased personal achievement subscale score. In a recently published survey [26 ] performed in French intensivists (interns, residents, fellows and attending physicians), a high level of burnout was identified in 46.5% of the respondents. Depersonalization (for medical professionals, a score !10 is considered high, indicating burnout) was observed in 37% of the responding intensivists. A high level of emotional exhaustion (!27 is considered high) was present in 19% of the respondents. A low level of personal accomplishment (this subscale has an inverse relationship to burnout, and a score 33 is considered low) was found in 39% of the 978 intensivists who responded to the survey [26 ] . This latter study did not identify age as an independent associated factor of presenting a high level of burnout [26 ] whereas in physicians working for health maintenance organizations, older physicians had lower reported levels of burnout [39] . Biaggi and coworkers [40] , however, found that 43% of chief residents and 41% of residents from Swiss public primary and secondary referral centers and teaching hospitals met the critical values for emotional exhaustion. Among the demographic factors, female sex appeared to be associated with a higher rate of burnout. In the study conducted in French adult ICUs from public hospitals, only female sex was shown to be an independent risk factor for burnout [26 ] . A representative, random stratified sample of nearly 6000 US physicians in primary and non surgical care showed that female physicians were 60% more likely than male physicians to report signs or symptoms of burnout [41] .
Workload is usually associated with burnout. The workload of ICU physicians is physically demanding, allows limited rest and is associated with sleep deprivation and objective markers of physiologic stress (ketonuria, arrhythmia or heart rate abnormalities) [42] . The French survey reported that the number of on-duties per month, a long delay from the last nonworking week, and being on duty the day before the survey were associated with a higher level of MBI score [26 ] . Also, poor work organization is associated with more stress and produces burnout. In the study by Shanafelt et al. [18] performed in internal medicine residents, frequent 24-h shifts as well as inadequate leisure time appeared as major stressors and were associated with a high level of burnout. Ramirez et al. showed that workload and lack of adequate resources emerged as important stressors for medical specialists [7] . Patient characteristics did not appear as independent risk factors. In contrast to the study of Baldwin and co-workers [43] , who found a correlation between the number of deaths on the ward and a perception of being overwhelmed, the degree of burnout is not correlated to the mortality rate among patients included in the study on French intensivists.
As shown in Table 1 , it has been reported that conflicts with co-workers (with another intensivist or with a nurse) are associated with a higher level of burnout [26 ] . In contrast, having good relationships with nurses appeared to be a protective factor [26 ] . Relationships between nurses and doctors have been identified [44] as stressors in critical care physicians and nurses for a long time. For young Swiss physicians (residents and chief residents), the most important job expectations were 484 Critical care outcomes good relationships with colleagues [40] . In a crosssectional study of orthopedic residents [45] , depersonalization was significantly associated with stress in relationships with nurses and their colleagues. Studying the links between stress and burnout in UK physicians, McManus and colleagues [46] showed that there is a causal cycle in which emotional exhaustion makes doctors more stressed and stress makes doctors more emotionally exhausted.
Burnout among critical care nurses
In a longitudinal study in France, we have surveyed 2497 nursing staff members working in 165 ICUs [27 ] . Of these, 2392 respondents returned a complete MBI questionnaire. Among the respondents, time from nursing school graduation to questionnaire completion was a median of 40 . Severe BOS (MBI <À9) was identified in one third of the respondents. As reported in Table 2 , four groups of characteristics were independently associated with severe BOS and included personal characteristics of the respondent, such as younger age; organizational factors, such as receiving days off as requested and participation in an ICU working group; quality of working relationships, such as conflicts with patients, relationship with head nurses and physicians and end-of-life-related factors, such as caring for a dying patient and larger number of decisions to forgo life-sustaining treatments within the last week. Figure 2 reports the relationship between the MBI score and the end of life-related factors.
These results highlight how the ICU is a highly stressful work environment and may, therefore, be associated with a high rate of BOS in staff members [14, 16] . Because BOS was associated with decreased quality of care [18, 47] , absenteeism and high turnover rates [21] , and poor communication with families [18, 48] , looking for determinants of BOS may offer opportunities to identify preventive strategies. In our study [27 ] , both personal characteristics and work-related factors were associated with BOS. Job satisfaction is increased when individuals receive positive feedback indicating that their work is valued and significant. Interventions such as ICUresearch groups, stress management workshops, and training in communication and stress management should be evaluated for critical care nurses to demonstrate how effective they are and whether they should be routinely implemented in ICUs. In addition, perceived conflicts with patients, families, or other staff members increased the risk of BOS. Emotional exhaustion is a direct consequence of conflict that leads to depersonalization and to loss of a sense of personal accomplishment [2] . In our study, both perceived conflicts and perceived poor relationships with other staff members were strong independent risk factors for severe BOS. Preventing conflicts and improving communication in the ICU may therefore decrease the risk of BOS. Several studies identified differences between ICU nurses and physicians regarding the provision of futile care [49] or the assessment of treatment goals [50, 51] . In our study, caring for a dying patient and a larger number of decisions to forgo life-sustaining therapies (DFLSTs) were independent determinants of BOS. In recent years, considerable effort has been expended to improve end-of-life care [52] , improve communication, and share discussions and decisions with patients and family members in the ICU [53] . Our results suggest a need for expanding these efforts to the nursing staff [15, 24, 49, 54] . Intensive communication between nurses and physicians about DFLSTs may help nurses feel that the work they do is valued and escape from feelings of guilt [54] .
Consequences and management of burnout syndrome
Burnout is associated with a lower effectiveness at work, a decreased job satisfaction and a reduced commitment to the job or the organization [2] . It is associated with intention to leave one's job. In recent French studies, about 50% of intensivists and 60% of intensive care nurses who exhibited a high level of burnout, wished to leave their jobs [26 ,27 ] . Reproduced with permission from American Thoracic Society [27 ] .
Scale for Depression) and poor quality of private life are more common in French intensivists and intensive care nurses with severe burnout [26 ,27 ] . Absenteeism and job turnover are increased [55] . Burnout may affect job performances [56] and quality of patient care [57] . In a study concerning internal medicine residents, Shanafelt et al. [18] found a relationship between high level of depersonalization and poorer patient care practices. Moreover, high levels of nurse burnout are correlated with patient dissatisfaction [58] . People who are experiencing burnout can have a negative impact on their colleagues, both by causing greater personal conflict and by disrupting job tasks [2] .
The performance of an ICU depends on cultural aspects (which consider the normative beliefs shared by a group of health workers), managerial practices and individual well being, including burnout, job satisfaction and intention to quit [59] . Predicting and preventing burnout syndrome in intensive care units should be a priority. With the exception of demographic factors, professional relationships and working conditions can be improved. The objective is to reduce stressors. Individual strategies have been proposed to prevent burnout. They include stress inoculation training, relaxation, time management, assertiveness training, rational emotive therapy, training in interpersonal and social skills, teambuilding and meditation [2] . The aim is to enhance the capacity of workers to cope with the demands of their jobs. In a study concerning nurses, personal stress management approaches were proposed for preventing burnout [60] . McCue and Sachs [61] described a half-day stress management workshop in which they trained medicine and pediatrics residents from a teaching hospital in personal management, relationship, outlook, and stamina skills. They concluded that such a management workshop was received positively and improved stress and burnout test scores [61] . Even if Maslach showed that individual-oriented approaches may help people to alleviate emotional exhaustion, they cannot act on the two other components of burnout [2] . Workload is an independent risk factor for developing burnout [18, 26 ]. In a study concerning anesthetists, improving work organization (presence of skilled assistance in the operating theatre) was the most important factor able to reduce stress [62] . For Gopal and colleagues [63] , work hour restrictions may be the first step to prevent burnout. In intensive care units, reducing interns' work hours can reduce serious medical errors [64] . Restricting work hours alone, however, is insufficient [47] . The quality of relationships with co-workers appears to be a protective factor against burnout, both in nurses and in doctors [26 ,27 ] . Physicians and nurses differ in their perception about teamwork climate: physicians appear to be more satisfied with nurse-physician collaboration and communication than are nurses [50] . Improving communication and managing conflicts are essential to prevent burnout. In the French survey concerning intensive care nurses, end of life related factors and a larger number of decisions to forgo life-sustaining treatments were independent risk factors for the development of severe burnout. Staff meetings between nurses and doctors and the presence of a full time psychologist were not associated with a reduction of severe burnout [27 ] , suggesting a need for evaluating and improving debriefing techniques [65] . Moreover, Ferrand and colleagues [49] showed the existence of discrepancies in the perception of end-of-life-care between physicians and nurses. Intensive communication about decisions at end of life between nursing staff and physicians may improve well being at work. The support from co-workers may help employees to create a better sense of community that can help reduce burnout [48] . Institutional factors that contribute to well being include facilitating a collegial work environment, promoting physician autonomy and providing adequate office resources and support staff [48] . For nurses, factors which would alleviate stress are more support and appreciation from senior staff and more social contact with colleagues [30] . People may be able to tolerate greater workload if they value their work and feel they are doing something important. For example, participating in a research group decreases the risk of severe burnout in ICU nurses [27 ] .
Conclusion
Burnout syndrome may be considered a marker of the health of the caregiver team. Indeed, severe BOS is frequent in critical care physicians and nurses, has an important impact on daily quality of life and may threaten patient care. Moreover, several determinants of severe burnout are related to ICU organization, duration of working hours, conflicts within the ICU, communication among healthcare workers, and the management of end-of-life care. Further studies are needed to target those risk factors for BOS that were identified in observational studies and to look for and evaluate potential preventive strategies. Over the next decade, we believe that BOS should be acknowledged as an important outcome measure in clinical research. Future work should use the prevalence of BOS to evaluate strategies to manage ICU conflicts and the implementation of staff-level communication during end-of-life care.
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